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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 . 1 36(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days wilt be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )^ Responsive to connmunication(s) filed on 01 December 2002 . 
2a)l3 This action is FINAL. 2b)n This action is non-final. 

3) n Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
Disposition of Claims 

4) 13 Claim(s) 1-10 and 12-23 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) 0 Claim(s) is/are allowed. 

6) 13 Claim(s) 1-10 and 12-23 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) 0 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) 0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on is/are: 3)0 accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
11 )□ The proposed drawing correction filed on is: a)n approved b)n disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) 0 The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

13) 0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 

a)nAII b)n Some*c)n None of: 

1 .□ Certified copies of the priority documents have been received. 

2,n Certified copies of the priority documents have been received in Application No. . 



3.n Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) 0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

15) 0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 
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DETAILED ACTION 



Response to Amendment 

1. This Office Action is in response to applicants' amendment dated 12/31/2002. The 
applicant's remarks and amendment were considered with the results that follow. 

2. Claims 1-23 are pending in this application for examination. Claim 1 1 has been canceled 
and no new claims have been added. Therefore, claims 1-10 and 12-23 remain pending in the 
application. 

3. The objections have been withdrawn due to the applicants' corrections. 



4. Applicant's arguments filed 12/3 1/2002 have been fully considered but they are not 
persuasive. 

With respect to Claims 1,14, and 19, applicants argue that "Walton alone does not teach 
or reasonably suggest Applicants' claimed feature of the storage system being adapted to 
implement additional front-end control elements, back-end control elements, and interconnect 
elements independent of all other such elements" and that Walton's system would be rendered 
inoperable by such a modification as suggested by Applicants' claimed invention. Furthermore, 
the applicants argue that "one of ordinary skill in the art can only assume from the figures that 



Response to Arguments 
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Walton intends these front-end and rear-end directors to be connected in pairs through a 
corresponding, dedicated arbitration bus". Thus, the applicants argue that Walton et al fails to 
suggest the limitations of Claim 1 . 

In response to applicants' argument that there is no suggestion to combine the references, 
the examiner recognizes that obviousness can only be established by combining or modifying the 
teachings of the prior art to produce the claimed invention where there is some teaching, 
suggestion, or motivation to do so found either in the references themselves or in the knowledge 
generally available to one of ordinary skill in the art. See In re Fine, 837 F.2d 1071, 5 
USPQ2d 1596 (Fed. Cir. 1988)and In re Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). 

As noted in applicants' argument (page 12), "Walton teaches a system that provides data 
integrity in case of a failure in disk controllers or CPU controllers". Thus, it would be 
reasonable for one of ordinary skill to suggest that the control elements are independent of each 
other or else the system would be inoperable if one of the controllers failed. 

The applicants argue that "one of ordinary skill in the art can only assume from the 
figures that Walton intends these front-end and rear-end directors to be connected in pairs 
through a corresponding, dedicated arbitration bus", thereby suggesting that "Walton cannot be 
reasonably expected to operate without a matched additional rear-end director and a matched 
arbitration bus". In Figure 7, Walton et al clearly depicts that 8 additional directors (but does not 
specify which are front-end and which are back-end) can be added to the system of Figure 2 
without adding an additional arbitration bus. Walton et al specifies that the arbitration bus is 
used for carrying interface state data (e.g.. Column 4). The actual interconnections that are used 
for the exchange of data, i.e. "end-user data", are depicted as the buses labeled as 126. Each 
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director has access to each cache memory device (e.g., Figure 2; Column 4, lines 15-46). In each 
cache memory device (e.g., Figure 3), there is a X-Bar Switch that connects each director to each 
memory region, i.e. Memory Region A, B, C, and D. If each director (regardless of being a 
front-end or a rear-end) has access to each cache memory region, then the end-user data does not 
necessarily have to be exchanged from one front-end director to a particular rear-end director. 

Furthermore, Walton et al specifically states that in his system "at least one front-end 
one of the directors is in communication with the host computer and at least one rear-end 
one of the directors is in communication with the bank of disk drives" (Column 2, lines 56- 
59). This can be interpreted to mean that the system of Walton et al, for example, could be 
adapted to implement one front-end director and more than one rear-end directors, or vice versa. 
Thus, the system of Walton et al suggests that the number of front and rear directors could be 
different especially since Walton et al does not specifically mention that a front-end director has 
to be paired with a back-end director. 

In Figure 2, Walton et al depicts one embodiment with eight directors. Walton et al 
further includes a depiction of another embodiment with sixteen directors (Figure 7). Thus, 
Walton et al demonstrates that his system is expandable and capable of having additional 
directors. 

As mentioned in the previous Office Action, due to the redundancy and the multiple 
connections, it would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to specify that the front-end control elements, the back-end control 
elements and the intercormect elements may be added independent of all other such elements 
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because it would provide for the addition of more elements or for the removal and isolation of a 
failed element without causing hindrance or disruption to the operation of the overall system. 

For additional evidence and in regards to the above obvious statement, an additional 
reference has been provided to show that the above feature is known in the art. The examiner 
refers the applicants to United States Patent 6,385,681 in which Fujimoto teaches the feature of a 
storage system being adapted to implement either additional front-end control elements or back- 
end control elements (e.g., Column 6, lines 35-41). 

With respect to the dependent claims of 2-10, 12-13, 15-18, and 20-23, the arguments of 
the applicants are not persuasive and do not specifically distinguish the claims from the 
references. 

In conclusion, the examiner believes that all of the Applicants' arguments have been 
addressed. Therefore, the rejection is maintained and repeated below. 



Claim Rejections - 35 USC §103 
5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 



6. Claims 1-v are rejected under 35 U.S.C. 103(a) as being unpatentable over Walton et al 
(United States Patent 6,389,494). 
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With respect to Claim 1, Walton et al disclose a data storage system for transferring data 
between a host computer and a bank of disk drives. The storage system contains a front-end 
controller (director), a back-end controller (director), and an interconnect element coupled to said 
front-end controller and said back-end controller (e.g., Figure 2; Column 2, line 51 to Column 3, 
line 6; Column 3, lines 38-48; Column 4 lines 38-42). However, Walton et al do not specifically 
mention that the (front-end and back-end) control elements and the interconnect elements may be 
added independently of all other elements. However, due to the redundancy and the parallel 
connections, it would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to specify that the control elements (front-end and back-end) along with 
the interconnect elements may be added independent of all other such elements because it would 
provide for the addition of more elements or for the removal and isolation of a failed element 
without causing hindrance or disruption to the operation of the overall system. 

With respect to Claim 2, Walton et al further disclose a plurality of disk drives coupled 
to I/O devices to said back-end controller. Walton's design has rear-end directors, which are 
connected to a plurality of disk drives, i.e. disk drive bank labeled as 1 16 (e.g., Figure 2; Column 
3, lines 61-63; Column 4, lines 6-14). 

With respect to Claim 3, Walton et al suggest a first subset of said plurality of disk 
drives, a second subset of plurality of disk drives, and a back-end controller composed of a 
plurality of back-end controllers. Furthermore, Walton et al suggest the coupling of the first pair 
of back-end controllers to the first subset of disk drives and the coupling of the second pair of 
back-end controllers to the second subset of disk drives (e.g., Figure 2; Column 3, line 59 to 
Column 4, line 14). Walton's storage system suggests multiple rear-end directors (e.g.. Figure 2; 
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Column 3, line 60-63) in connection with two subsets of memory devices in connection with the 
disk drive bank (e.g.. Figure 2; Column 4, lines 27-34). 

With respect to Claim 4, Walton et al suggest a redundant link coupling the first pair of 
back-end controllers to a first subset and another redundant link coupling said second pair of 
back-end controllers to said second subset (e.g., in Figure 2, each controller has a connection to 
each memory subset through Bus 126 in addition to a redundant coupling through either Bus A, 
Bus B, Bus C, or Bus D to each memory subset). 

With respect to Claim 5, Walton et al disclose a front-end control element comprised of a 
plurality of front-end controllers (e.g., Figure 2), wherein each of said plurality of front-end 
controllers is coupled to each of said pair of interconnect elements, which are comprised of a pair 
of interconnect elements (e.g., Figure 2, Column 3, line 57 to Column 4, line 6). 

With respect to Claim 6, Walton et al disclose a first set of disk drives, a second set of 
disk drives, and a back-end control element comprising a plurality of back-end controllers (e.g., 
Figure 2; Column 4, lines 6-14). Walton et al suggest a first pair of back end controllers coupled 
to the first set of disk drives and also to a corresponding one of said pair of interconnect 
elements. Additionally, Walton et al suggest a second pair of back-end controllers coupled to a 
corresponding one of said pair of interconnect elements (e.g., Figure 2, Column 3, line 57 to 
Column 4, line 6). 

7. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Walton et al in 
view of Computer Architecture: A Quantitative Approach , by Hennessy and Patterson. 
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With respect to Claim 7, Walton et al teach the system of Claim 1, but do not specifically 
mention that the bus is a PCI bus. However, the PCI bus is often used for fast I/O devices 
(Hermessy and Patterson, page 573) as in the system described within the claims. Additionally, 
it is known in the art that the use of PCI.buses is prevalent in I/O architectures. Therefore, it 
would have been obvious at the time the invention was made to a person having ordinary skill in 
the art to specify a PCI bus as the interconnect because Hennessy and Patterson claim that within 
the hierarchy of buses, a PCI bus would provide for a fast intercormect. 

8. Claim 12 is rejected under 35 U.S. C. 103(a) as being unpatentable over Walton et al 
(United States Patent 6,389,494) in view of Belsan (United States Patent 5,394,532). 

With respect to Claim 12, Walton et al teach the system of Claim 1, but do not 
specifically mention that the front-end control is operable to perform the mapping of logical store 
addresses to physical store addresses for fiirther operations by said back-end control element. 
Belsan, however, teaches a control unit connected to both hosts and I/O devices. Belsan' s 
control unit labeled as 101 in Figure 2 is operable to perform the major data storage control 
ftinctions, which includes the mapping of logical storage addresses to physical storage addresses 
(e.g., Colunm 5, lines 8-16; Column 7, lines 36-53; Column 8, lines 47-52). Thus, it would have 
been obvious at the time the invention was made to a person having ordinary skill in the art to 
have a control unit with the ability to map logical storage addresses to physical storage addresses 
because logical addresses need to be translated or mapped to physical addresses because logical 
addresses do not relate directly to a physical location. Instead, a controller usually performs a 
logical to physical address conversion to access the data from the physical location. 
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9. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Walton et al in 
view of Computer Architecture: A Quantitative Approach, by Hennessy and Patterson. 

With respect to Claim 13, Walton et al teach the system of Claim 1 , but do not 
specifically mention that the back-end control element has a RAID parity assist element for 
RAID parity generation and checking. Furthermore, Hennessy and Patterson teach the use of 
parity as a level and an approach to the concept of redundancy for a RAID system ( Computer 
Architecture: A Quantitative Approach , page 521-525). Thus, it would have been obvious at the 
time the invention was made to a person having ordinary skill in the art to include and specify a 
back-end control element having a RAID parity assist element because such an element would 
provide feedback as to the accuracy of the data and for error checking, especially in the 
transmission of data. 

10. Claims 8-10 and Claims 14-23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Walton et al in view of Brovm et al (United States Patent No. 6148414). 

With respect to Claims 8, Walton et al teach the system of Claim 1, but do not 
specifically mention that the interconnect element comprises a Fibre Channel SAN switch 
coupled to a Fibre Channel communication medium. Brown et al, however, teach the use of an 
interconnect element comprising preferably of a Fibre Channel switch coupled to a Fibre 
Channel communication medium (e.g., Figure 2; Column 6, lines 20-66). Thus, it would have 
been obvious at the time the invention was made to a person having ordinary skill in the art to 
combine the teachings of Walton et al and Brown et al to provide for fast, reliable 
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communication channels for transmitting large quantities of data between the host computers and 
the I/O devices. 

With respect to Claims 9 and 10, Walton et al teach the system of Claim 1, but do not 
specifically mention the use of either an InfiniBand compUant communication medium or a local 
area network communication medium for an interconnect. Brown et al suggest that a Fibre 
Channel communication medium is preferable, but also suggest the use of PCI buses and imply 
the use of other communication mediums (e.g.. Column 6, lines 31- 43). Thus, it would have 
been obvious at the time the invention was made to a person having ordinary skill in the art to 
use an InfiniBand compliant communication medium because InfiniBand provides higher 
bandwidth and lower latency as compared to a PCI bus. It would also have been obvious at the 
time the invention was made to a person having ordinary skill in the art to use a local area 
network communication medium because a local area network communication medium is a basic 
interconnect medium used for the exchange of information. 

With respect to Claim 14, Walton et al teach a front-end control element for a storage 
subsystem having a processor (e.g., CPU in Figure 4) coupled to a host system interface (e.g., 
interface labeled as 1 18 in Figure 2). Although Walton et al do not specify a SAN interface 
coupled to said processor for coupling the front-end control element to the back-end control 
element, Walton et al show the inclusion of a bus interface (e.g., Figure 4), which is coupled to 
the CPU and to Bus D, providing for the exchange of information between the front-end control 
element and the back-end control element (e.g., Figure 2). However, Brown et al discuss the use 
of SAN for the convenience of communication among all the controllers (e.g., Figure 4; Column 
7, lines 29-53). Thus, it would have been obvious at the time the invendon was made to a person 
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having ordinary skill in the art with the teachings of Walton et al and Brown et al before him to 
have a front-end control element having a processor coupled to both the host system interface 
and a SAN interface because the processor could easily transfer data to both interfaces (host and 
SAN) directly. 

With respect to Claim 19, Walton et al discuss a back-end control element for a storage 
subsystem with the back-end control element coupled to a plurality of disk drives (e.g., Figure 
5). Also, there is a system interface between the back-end control element and the bank of disk 
drives (e.g.. Figure 2; Column 2, lines 50-63). Although Walton et al do not specify a SAN 
interface coupled to said disk drive for Coupling the front-end control element to the back-end 
control element, Walton et al show the inclusion of a bus interface (e.g., Figure 4), which is 
coupled to the disk drive bank and to Bus D, providing for the exchange of information between 
the front-end control element and the back-end control element (e.g., Figure 2). It would have 
been obvious at the time the invention was made to a person having ordinary skill in the art with 
the teachings of Walton et al and Brovm et al to incorporate a back-end control element 
comprising a disk drive interface coupled to the back-end control element and the disk drive and 
a SAN interface coupled to the disk drive interface and the front-end control element because it 
would result in a communication link among the front-control element, the back-control element, 
and ultimately the plurality of disk drives. 

With respect to Claims 15-18 and Claims 20-23, Walton et al and Brown et al teach 
Claim 14. However, Walton et al do not teach the required element within the SAN interface. 
Brown et al, however, teach the use of an interconnect element comprising preferably of a Fibre 
Channel switch coupled to a Fibre Channel communication medium (e.g.. Figure 2; Column 6, 
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lines 20-66). Furthermore, Brown et al suggest that a Fibre Channel communication medium is 
preferable, but also suggest the use of PCI buses and imply the use of other communication 
mediums (e.g., Column 6, lines 31- 43). It would have been obvious at the time the invention 
was made to a person having ordinary skill in the art to further include one of the following 
within the mentioned SAN interface of the control element in Claim 14 or Claim 19: a PCI bus 
interface, a Fibre Channel communication media interface, an Infmiband compliant 
communication medium, or a local area network communication medium. Inclusion of any of 
the above mentioned interfaces or mediums would aid in the exchange of information due to the 
selected interconnect medium used to link the front-end control element to the back-end control 
element. 



Conclusion 

1 1 . THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 
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Any inquiry concerning this conununication or earlier communications from the 
examiner should be directed to Kathy Takeguchi whose telephone number is (703) 305-81 15. 
The examiner can normally be reached on Monday - Friday, 8:30AM - 5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Do H Yoo can be reached on (703) 308-4908. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703) 746-7239 for regular 
communications and (703) 746-7238 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 305-3900. 
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Kathy Takeguchi 




